WHAT IS CLAIMED IS: 

1 . A method of fabricating Semiconductor device, comprising the steps of: 
5 forming a lower electrode cm a substrate; 

subjecting the lower electrod^to a pre-annealing, wherein the pre-annealing is a 
thermal annealing under a selected \ 

forming a capacitor dielectric layV-^^^^ lower electrode; and 
forming an upper electrode on tl4&^^acitor dielectric layer. 

10 

2. The method of claim 1, wherein the lo\^r electrode is formed of a metal. 




P 3. The method of claim 1 , wherein the lower electrode is formed by a CVD method. 

\ 

4. The method of claim 3, wherein a ipetal organic material is used as a source of the 
CVD method 



5. The method/M clainariTwherein the capacitor dielectric layer is formed of a 
crystalline matenal. 




6. The method of claim 1 , wherein the^^annealing does not substantially change the 
materiality of the lower electrode. 



7. The method of claim 1, whichXfurther comprises subjecting the capacitor dielectric 
25 layer to a crystallization annealing, ancWherein a processing temperature of the pre- 
annealing is higher than that of the crystalUzation annealing. 
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8. The method of claim 1, wherein the\r%aipiealing is performed at a range of between 
about 350-- 750 

9. The method of claim 1, wherein the sele^ed atmosphere comprises a hydrogen gas. 



10. The method of claim 1, wherein the selecte^atmosphere comprises a nitrogen gas. 
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The method of claim 1, wher^pte selected atmosphere is a mixed atmosphere. 



Thp^iliethod of claim 11, wherein the mixed atmosphere comprise a hydrogen and a 
nitrpg&n gas. 



13. A method of fabricating\ semiconductor device, comprising the steps of: 
forming a lower electrode ola a substrate; 
^j^h( subjecting the lower electrode^ ^re-annealing,- wherein the pre-aimealing is a 

treatment exposing the lower electrode^^Mr a plasma atmosphere; 

forming a capacitor dielectric layer^n the lower electrode; and 
O forming an upper electrode on the camacitor dielectric layer. 




14. The method of claim 13, wherein the lo^\er electrode is formed of a metal, and the 
^5 metal is formed by a CVD method. 
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15. The m^mod of claim 14, wherein a metal organic material is used as a source of the 
m CVD ni^afod 

fi'€0 16. The method of claim 13, where^^jipte capacitor dielectric layer is formed of a 
crystalline material. 

17. The method of claim 13,V/herein the pre-annealing does not substantially change the 
materiality of the lower electrode.^ 

18. The method of claim 13, whicl^urther comprises subjecting the capacitor dielectric 
layer to a crystallization annealing, and wierein a processing temperature of the pre- 
annealing is higher than that of the crystal^^ion annealing. 
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30 1 9. The method of claim 1 3, wherein the pmsma atmosphere comprises a hydrogen gas. 

20. A method of fabricating a semiconductor dWice, comprising the steps of: 

forming a metal lower electrode on a substra^ wherein the metal lower electrode is 
formed by a CVD method; 
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subjecting the metal lowet electrode to a pre-annealing; 

forming a capacitor dielectMc layer on the metal lower electrode; and 

forming an upper electrode ob the capacitor dielectric layer. 



5 21 . The method of claim 20, wher^kine pre-annealing is one selected from the group 
consisting of a thermal annealing under a\elected atmosphere and a treatment exposing the 
metal lower electrode under a plasma atmosphere. 

22. The method of claim 21, ^^^in the capacitor dielectric layer is formed of a 
10 crystalline material. 




23. The method of claim 21, wherein the pre-annealing does not substantially change the 
materiality of the metal lower electrode. 

24. The method of claim 21, further comprises subjecting the capacitor dielectric 
layer to a crystallization annealing, and wherein a processing temperature of thermal 
aimealing is higher than that of the crysn^Uization annealing. 

\ 

25. The method of claim 24, wherein the processing temperature of crystallization 
annealing is about 650 °C . 

26. The method of claim 21, wherein the^lected atmosphere comprises a hydrogen gas 
and the thermal annealing is performed atabout 450 °C . 



25 27. The method of claim 2J<wherein the selected atmosphere comprises a nitrogen gas 
and the thermal annealin&is performed at about 700 °C . 

28. The methoji^f claim 21, wherein the selected atmosphere is a mixed atmosphere 
including aho\j^O% of nitrogen and about 10% of hydrogen by volume. 
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29. The methoii^f claim 28, wherein the thermal annealing is performed at about 450^0 . 
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